Comparison of the effects of a convulsant barbiturate on the release of endogenous and radiolabeled amino acids from slices of mouse hippocampus.
The convulsant barbiturate 5-(2-cyclohexylidene-ethyl)-5-ethyl barbituric acid (CHEB) stimulates the spontaneous release of endogenous and radiolabeled acetylcholine (ACh) from mouse hippocampal slices in vitro. In order to determine if the ability of CHEB to release ACh was unique to this neurotransmitter, we have studied the action of this drug in vitro on the release of both radiolabeled and endogenous putative neurotransmitter and non-transmitter amino acids in the hippocampus. Although CHEB stimulated the spontaneous release of both [3H]gamma-n-aminobutyric acid (GABA) and endogenous GABA, CHEB had different effects on the spontaneous release of radiolabeled and endogenous L-glutamate and L-aspartate: L-[3H]glutamate release was inhibited by CHEB, but endogenous L-glutamate release was unaffected by CHEB, but endogenous L-aspartate release was stimulated. The spontaneous release of the amino acids L-alanine and glycine (not thought to be neurotransmitters in the hippocampus) was not affected by CHEB. The results of this study indicate that CHEB does not always stimulate the release of all putative neurotransmitters. The ability of this drug to release ACh, GABA, and L-aspartate may be the result of some specific interaction of CHEB with nerves using these neurotransmitters in the hippocampus. In addition, the results suggest some problems that may be encountered when radiolabeled substances are used to study neurotransmitter release.